ABSTRACT. The techniques of effective descriptive set theory are applied to the mathematical formalism of quantum mechanics in order to see whether it actually provides effective algorithms for the computation of various physically significant quantities, e.g. matrix elements. Various Hamiltonians are proven to be recursive (effectively computable) and shown to generate unitary groups which act recursively on the Hilbert space of physical states. In particular, it is shown that the ni-particle Coulombic Hamiltonian is recursive, and that the time evolution of n-particle quantum Coulombic systems is recursive.
be less of a problem in quantum mechanics than in classical mechanics. There are, however, interesting unresolved questions about the recursivity of spectra of quantum-mechanical Hamiltonians, which I will discuss in the Conclusion.
Preliminaries. In this section I will introduce the Kleene pointclasses and recursive functions on recursively presented separable metric spaces. Moschovakis discusses this material in detail in [3] , so I will follow his definitions and notation closely.
Let The following closure properties are extremely useful and will also be used without special mention. If we set all the q, equal to zero in Proposition 13 and Theorem 14, we obtain recursivity results for the n-particle free Hamiltonian. One can easily derive similar results for the harmonic oscillator Hamiltonian and other operators with weighted Sobolev spaces for cores.
Since Txip is a recursive function and K E N, (4) defines a set in Y4(M X W X N) which is the nbhd diagram of T: M X W --L2(R ). Thus T is recursive. [ This has as
Conclusion. The results obtained here make it seem that quantum mechanics is a fairly tractable theory from the point of view of recursivity. In particular, the methods used here to prove the recursivity of Hamiltonians and the unitary groups they generate seem easily generalizable.
An interesting possibility for further research lies in characterizing the spectra of selfadjoint operators in terms of the Kleene pointclasses. This idea is implicit in a remark of Kreisel [2] : "Suppose we find a Schrbdinger equation of a-presumably large-molecule such that the (dimensionless) ratio A2/X1 of its second to its first eigenvalue is not recursive (in the data). Then there is no difficulty in finding a corresponding experimental setup to show that quantum theory is nonmechanistic in the sense of this note." It is possible, using methods similar to the proof of Proposition 12, to show that the spectrum of a recursive essentially selfadjoint operator with a weighted Sobolev space for its core must be in FJ?(R). Sharper results will require more specialized methods suited to the particular operators being studied.
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